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Stratigraphical research in the West Carpathian Lower Cre-

taceous sequences is complicated by an intricated tectonical

structure of the terraine, forming a part of the Centrocarpa-

thian nappe front, by lack of completely incovered sections,

as well as by its considerable facial variability. This is why cur

research cannot be considered as to be finished and some of

our conclusions as to be definitive. As a result, we could not

define ammonite zones, valid in the whole area.

Northwestern part of Sträzovske vrchy Mts. forms sou-

thern rim of the Middle Väh-river basin (Fig. 1). Complica-

tely deformed frontal part of the Krizna-nappe, extending

over great part of this area, consists mostly of Lower- and

Middle Cretaceous Sediments. In spite of incomplete exposu-

re, several outcrops in quarries, creeks and road's cuts offer

possibility of detailed stratigraphical study. This paper is ba-

sed on the study of nine detailed documented sections, eva-

luated from both the macro- and micro-lithofacial point of

view, according to the content of microplankton and cepha-

lopod macrofauna, as well as nannofloral remains, studied in

several places.

2. PALAEOGEOGRAPHICALSETTING

Mediterranean segment of the Mesozoic Tethys has re-

ached the maximum of its diversification during Late Jurassic

and Early Cretaceous. Although the recent knowledge of pa-

leogeographical relations between individual elements of the

European Alpides does not allow unambiguous conclusions

(cf. Michalik & KovaC 1982), West Carpathian area may be

roughly characterized as an extensive, paleogeographically

and paleotectonically very diversified area, extending on the

west from the mouth of Danish-Polish trough, thus in close

neighbourrough of the Hast European platform (Fig. 2).

The northernmost zone (nowadays Outer Carpathians and

Klippen Belt) belonged to the margin of North-European

shelf, influenced by Kimmerian tectonic movements. The

central West Carpathians, on the other band, were part of Ln-

traoceanic (Kreios) shelf fragment, deformed during Austrian

orogenic phase. Both the regions were mutually separated by

the Jurassic-Cretaceous Penninic oceanic zone. West Carpa-

thian paleogeographical and paleotectonical development has

been strongly influenced by these pecularities.
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Sedimtntaiy aii'.i ol llic CATitmcarp.iilii.in Kn/r),i ii,i|)|n-

s. I. (= Fallit aca)rdilI^; lo Anurusov; ImjsAn & üysiuicky

1973) formccl pari of |iirassic-I,owcr Crctatciis (?|-)ack-arc)

basinal systcm, scparatcd Iniiti tlic soiithcrn IkikIci i>I rciini

nicoccan by tlicTauic /oiu'(MAni ( 1979). 'riicsiibsidi'iKr nl

this basin, isolati'il Iroin icrrigcnoiis suppoit, (.onsidcrablr

accelcralcd diiniij^ Callovian and Oxfordian, wbcn iliiik icd

and t;rcni i .ulioLii ilc sc'(|iK'nic iias scdimcnlcd lu'U-. I bis sc-

()iKMiLC' iiulicatcs "CX',I)-ciisis" oi die "
bii'i'''>i^ coll.ipsc" ol

Tclhys. Its cnd is daU'd iiy lindin;; ol (jili)»iis/>h,icr,i jihrala

(Na(.y) in tbc iippciinost laibolaritt laycrs and in abovc-iyinj;

nodular limestoncs (Uppti Oxfordian). Pelagic carbonatc Se-

dimentation gradiialjy slabili/.cd in tbis basin and the caicitic

slull icniains bccanic morc and niorc Ircqucntly prcscrvcd in

its sfipiences.

NW

(9) (1) (2-6) (7) (8)
rlppp mufifie pplugir basin

<;ubmarinp volcänism

flülriucone Ist

.

('jiTKnujiilK (j fos^fj' iiudulyi Kt

Valang

Fig. 3. Apt 1.111 l>.itli\ nunu M luMiu- i»l liic sHuÜihI .ihm, .ilonv; wiili lnluistr.uij;r.ipliv nl I nwcr ( Ircl.icoous

dcp<nits.

3. S'I'K AlKiKAIM lY

3.1 Ul'l'IK jUKASSIC

ScdiiiuMils ol die bii''^'*i*-'/Cretaccous bouiid.iry .iic vcry

poor in niatrulaiMial rcmnants in our soclions. Slmlyinj; tids

sequiMnc, wf nnist tisc a parastratigiapbical sclicnic, dabora

ti'd Oll tlu' b.isc ol iHiiiiiiiid .Ulli problcmalic micro()r^anis1ll

distiilnition, as tbc npb.dopod icinains (aplycbi, animonitcs

and bclcmnitcs) bciomc rcliablc bioslrati^;iapbicai lool sincc

l Ippn V.il.iiigini.iii.

Upper Jniassii. scdinuMits wert" dociinicnted in tbc Strä-

zovce scclion (loc. S on tbe Fig. 1.; l'ig. 4). Kcd and grav

niailv bmcstoncs ol tbe »/M/w/'crf-Zone coni.iiii liet]iieiit ,ip

lyebi l.it»icllu/>lychi<s hcyrichi beyrichi (Ol'i'i i )and PiiinLij'

tychus l'iDiil.ilifi l'iimt.ilns (Vori'z), tnicrocrinoiils (.S'.iko-

coma sp.), oiluT IHK lopl.inluon as Piirdstomiosphdcr.i m.il

mka (liiiK/A), <.j)l<ii>ihj>h,ivru tninutissima (Ct)K>M), ( .

piilla (Bok/a), C. cctr/iiithica (Bok/a), etc., cf. Buk/a et ,il.

I9S2. Tbc liigbcr part of tnarly limcstonc complex contains

Middlc Titboiiian spccics C.hitmoidclLi hoiicll Üdiiin. 'I'be

appcarini; ol l'i.ivthitinnopsella sp. characterizes tbc basal

Upper Titbonian grccn-gray marly bntcstones, wbilc tbc big-

ber associalion, containiii}; Cjuakollunti intvniivtlui (Du

handDelga), C brevis Ri'MAni:, Calpionclli .djuu.i I,cm<in/,,

Colomisphcwra mwiitissinhi (C'ciom), etc. (cl. Fig. 4), iiidi

cates the Upper ritbonian.

}.l UI.KKIASiAN

Uotb tbe iippci most part of tbc gray marly limestone com-

plex and above-lying tbick layeied gray "biancönc-type" li-

iiiestoncs bclong to tlu' Upper Tiilionian/Berriasian accor-

dnig to tbc niierolossil contciu CiMsicolLirM fiarvula Ruma

Nl , CilpKMcIlii <ilpitht Lt)Hi:N/, C. elliptica Cadiscii, Tintin-

nopsellu carpatbica (Miiu(;i,anu & Fu.iPiiscu), T. longu (Co-

iom), Remank'lla cadischiariä (Coiom), Colomispbaera mi-

niitissima (Coi om) and NatinoconMi äff. steinmarini Kampt

Nl k). Ncitbcr mierofatin.il, nor tbc macrofaunal content, .si-

miiarly poor as in tbe Upper jtirassie deposits, alloweil exact

delimitationof theTidionian/Bcrriasi.iii boiiiul.in in ibesiu
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Saccocoma sp

-»* ^-•Colomisphaera mmutissima

-•ColomisphaGra carpathica
Parastomiosphaera malmica

• Stomiosphaera moluccana

••ChifinoideUa ip.

».Chitinoidella cf- boneti

Cadosina fusca fusca*"
•

Praetintinnopsella sp. •

Crassicolana intermedia»^-«

Catpionella alpina

Tintinnopselld carpathica •-•••
Crassicolaria hrevis ,
Crassicolana pravula^

Remaniella cadischiana » ..
Calpionella elliptica »•

Nannoconus sp

Pntinnopsella longa, »-
Calpionellopsis iimplex •

Lorenziella hungarica

Calpionellopsis oblonga

Calpicnellites darderi
Colomisptiacra helipsphaera
Colomisphaera voglen ,• —• • •

Calpionellitos coronata

Cadosina tusca cieszynica ,

Cadosina semiradiata olzae ,

Stomiosphaera echinata

Oiazomatolithus subbeticus •

Cyclogelosphaera margereli , , ,_

Podorhabdus sp. •—• •-

Ellipsagelosphaera bntannica . . . ,
Cytlagolosphaera rotaclypeata •

Micrantholithus crenulatus

Stomiosphaera wanneri •

Stomiosphaera alpma

Ellipsagelosphaera keftalrempti • »«

—

Podorhabdus dietzmanni • •

Ellipsagelosphaera ovata
»«««. « „« Lamellaptychüs beyriihi beyrichi

, „ Lamellaptychüs submortilleti retroflexus

•M Punctaptychus punctatus punctatus
LamellaptychLS mortilleti noricus •
Lamellaptychüs studeri studeri ,

Lamellaptychüs mortilleti mortilleti • •

Lamellaptychüs noricus „ m»« m » m
Lamellaptychüs didayi • at»»m » ••,«

Lamellaptychüs mortilleti retroflexus

Lamellaptychüs mortilleti ssp. 1 ,«—.,-.„
Lamellaptychüs beyrichodidayi , . «,««..

Lamellaptychüs seranonis seranonis •—-,«• • ««mm
Lamellaptychüs angulicostatus ssp.

Lamellaptychüs angulicostatus lonqus
Bemasella sp. •

Protetragonites quadrisulcatus „ , —

„

Neotomites cf. trezanensis •

Phylloceras sp . . . ,-,
BochianitEs oosten

Olcostephanus sp. ,-
Bochianites neocomiensis ^
Haploceras grasianum »

Neocomites ex gr, neocomiensis

Haploceras desmoceroides

Neocomites /Toschenites / sp
Olcostephanus psilostomus •—.-«

' Himantoceras sp *~*

Spitidiscus sp. •
'> juddiceras sp. •

Crioceratites /Cnoceratites/sp.

Criosarasinella sp.«

Conobelus sp.

Duvalia lata •

Pseudobelus bipartitus •

Duvalia bilatata binervioides •

Duvalia dilatata dilatata •

Pseudobelus brevis

Barremites /Barremites/sp. •

Partschiceras sp. .

Barremites /Cassidoiceras/ sp

Karsteniceras sp.

Silesites vulpes

Duvalia grasiana

Fig. 4. Lithostratigrapliiccürrelation,uiddistributlonoiori;anicrcniain.sin theSträzovce-section(cf. loc. 8, iMg. 1).
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Fig. 5. Lithostratigraphical correlation and distribiitlon of the main fossils in the Nozdrovice-section

(loc. 1, Fig. 1).

died sections. The ammonltes occur sporadically, being re-

presented by mostly indeterminable Fragments in Sträzovce

and Nordrovice section (loci 1 and 8 in Fig. 1; Figs. 4 and

5). Infrequent aptychi are usually small [Lamellaptychm stii-

den studeri (Ooster), L. mortilleti mortilleti (Pictet & Lo-

Rioi ), L. monilleti noricus Trauth etc.].

The "biancöne iimestones" are characteristic Hthostrati-

graphical unit, Upper Tithonian to Upper Berriasian in age.

They represent a typical product of the pelagic bathyal envi-

ronment, being characterized by facial uniformity, abun-

danceof nanno- and microplankticremains, but by scarcity of

the macrofossils (among them dispersed aptychi dominate).

The Upper Berriasian Calpionellopsis Zone could be pro-

ved in several sections, being represented by the upper "Bian-

cöne" (loc. 8), by yellowish light-gray (marly) hmestones

(loc. 1), or by light-gray spotted Iimestones (loc. 3). The mi-

crofossil association in all the sections is nearly identical, but

quantitative representation of individual taxa moderately

changes (cf. Figs. 4, 5, 6).

3.3 VALANGINIAN

The lower part of the above-lying marly spotted limestone

complex in several sections (loci 1, 8, 9) contains "Nozdro-
vice Breccia Horizon", consisting of irregulär angular lime-

stone clasts, mostly Upper Tithonian/Berriasian (Calpionella

Zone), but also older (Crassicollana Z.) and younger (Cal-

pionellites Z.) in age. The origin of the Nozdrovice Breccia

could has been connected with probable Valanginian sedi-

mentary gap in the nonhernmore Manin unit (influence of

the Late Kimmenan tectonic deformations).

The Valanginian Sediments contain a rieh spectrum of mi-

croplanktic remains (Calpionellites darderi [Colom], C. co-

ronata Trejo, C. caravacaensis Allemann, Calpionella al-

pma Lorenz, Calpionellopsis oblonga [Cadisch], Tintinnop-

sella carpathica [Murgeanu & Filipescu], T. longa [Colom],

Lorenzielld hungarica Knauer & Nagy, L. cf. plicata Rema-

NE, Colomisphaera heliosphaera [Vogler], C. vogleri [Bor-

za\, Stomiosphaera echinata Nowak, Cadosina fusca cieszy-

nica Nowak etc.). However, the recentmicrobiostratigraphi-

cal knowledge do not allow to divide the Valanginian se-

quence more in detail.

Our macrofaunal findings enabled us to recognize the up-

permost Lower Valanginian in the Butkov section (Fig. 7,

probable equivalent with upper part of the French Busnardoi-

tes campylotoxus Zone), containing ammonite fragments, re-

sembling Kilianella pexiptycha (Uhlig) and Busnardoites

NiKOLOV, aptychi Lamellaptychus aplanatus aplanatus (Gil-

lieron), L. aplanatus retroßexus Trauth, L. mortilleti mor-

tilleti (Pictet & Loriol).

Zonal ammonites lack also in the Lower Upper Valanginian

Saynoceras verrucosmn Zone). However, several localities

yielded ammonite remains, similar to Neocomites neocomien-

sis (d'Orbign^), N. teschenensis (Uhlig) and Bochianites
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BERRIASIAN

/UPPER/
VALANGI N I AN
LOWER UPPER

HAUTERIVIAN
LOWER I U P PE R"

B ARREM I A N

LOWER UPPER

LOWER>,
APTIAN

LOWER ALBIAN

- Pod Mräznicou Gorge

Pod Svinornym Gorge
(2KE)

Ko^ecka
(E>e(2)©|

• Lorenziella plicata
Calpionella alpina

• Remaniella cadischiana

Lorenziella hunganca
• Calpionellopsis oblonga
y—• Tintinnopsella

» Tintinnopsella longa
Calpionelites darden

» Calpionellites coronata
•*-• Calpionellites caravacaensis

• • «»» —« «MM*«« •• • 1 « H •-•• »9-

Colomisphaera ^heliospha^a
, ^_^

Stomiosphaera

Colomisphaera voglen

Colomiella semiloncata
Parachitinoidella cuvilien «.-»»-x

Colomiella mexicana •

carpathica Deflandronella veracruzana •• •—»«x

Praecotomiella trejoi • •-• —•—x-x
Pieninia oblonga «»«»«« x-x-x

Cadosina semiradiata olzae

• ,-, Stomiosphaera wannen
-• —•—— •—»Nannoconus sp.

-• —• —X-X-)

«.Cadosina fusca cieszynica

Cadosina fusca fusca •—•-.-

o —
=3 tu

Hedbergella sp •—

•

.-•-

Nautilcculma sp

Palorbitolina cf. lenticularis

L. angulicostatus ssp 1.« —«»

Lamellaptychus diday
Lamellaptychus aplanatus ..—

—»Lamellaptychus noncus

«-« x-x-x

Orbitolina /Mesorbitolina/ minuta x-x--x

Orbitolma / Mesorbitolina/ parva x-x-x—

x

Orbitolinopsis reticulata x-x-x—

x

Sabaudia minuta x-x-x

Lamellaptychus beynchodidayi •• ^
Lamellaptychus mortilleti sspl, •

Lamellaptychus mortilleti retroflexus • i,„oii3„f ^h, , ^r,„ i t-,* i

Lamellap/ychus angulicostatus
f^actocostatus

^^"'^^^^^^^'^"^ anguli.costatus longus

•• •—»« « « Qlcostephanus äff. astienanus
. •-« —•« . « ..«Bochianites neocomiensis

•-•-• —~« ~-«A*~ «Bochianites oosteri

« «« « Protetragonites quadrisulcatus
«Haploceras desmoceroides

« Neocomites /Neoccmites/ teschenensis

Noocomites /Neocomites/ neocomiensis ••
Haploceras /Neolissoceras/ grasianum •«

Neocomites /Teschenites/ cf. Tiuretensis

Criocerarites /Crioceratites/ nolani
Subsaynella sayni •

Ptychoceras inostranzewi •

Crioceratites /Crioceratites/ majoricensis «—•-

Crioceratites /Crioceratites/ quenstedti

I IM«

Crioceratites /Crioceratites/ emerici

Crioceratites /Pseudothurmannia/ mortilleti

Crioceratites /Pseudothurmannia/ belimelensis
Partschicoras infundibulum

Barremites /Barremites/ äff. psilotatus

Barremites /Barremites/ waageni

Barremites 'Barremites/ difficilis

«Protetragonites crebrisulcatus
«Costidiscus recticostatus

•Eulytoceras phestum
-•* Silesites seranonis

«Hamulinites parvulus

Fig. 6. Lithostratigraphical correlation of Mraznicke lüky-sections and distribution of the main fossils

(loci 2-6, Fig. 1).

oosteri Sarasin & Schöndelmayer, B. neocomiensis d'Orbi-

GNY, co-occuring with primitive aptychi L. noncus (Wink

ler), L. aplanatus (Gillieron), L. ex gr. mortilleti. The lat-

ter forms differ from the typical subspecies L. m. mortilleti

fPiCTET & Loriol) by more complicated course of ribs and we

ascribe them to L. mortilleti retroflexus Trauth and to L.

mortilleti ssp. (Fig. 6).

Spotted limestone complex of the Sträzovce section (8), we

earlier considered to be Lower Hauterivian in age, relying on

findings of the first crioceratiform ammonites in its close

overlie (Michalik & VaSiCek 1979, Borza et al. 1980), belongs

evidently also to the lower Upper Valanginian.

The horizon with the last primitive aptychi, is covered by

layers probably equivalent to the Himantoceras trinodosum

Zone with arcuate bended fragments ^Himantoceras Thieu-

LOY and with incomplete free-coiled shells, ribbed similarly to

the Upper Hauterivian Aegocrioceras Späth, or to Upper Va-

langinian /«(^(//ceraj Späth (however, both the genuses were

described from the Boreal realm until only). The sole well de-

terminable specimen of Himantoceras acitticostatum Thieu-
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LOY comes from a little outcrop near Zemianska Zävada (SSE

from Povazskä Bystrica, cf. Fig. 1).

The aptychi, found in this level, are represented exclusi-

veiy by forms with backward to the umbo bounded ribs.

Further free-coiled ammonite types with ribs bifurcated on

the circle of ephebic coils appear in overlying horizons (Strä-

zovce section, loc. 8, Fig. 1; Fig. 4). According to the

Butkov-material (loc. 9, Fig. 1; Fig. 7) they are identi-

cal with Cnosarasmella heterocostata (Mandov) (sensu J.-P.

Thieuloy 1977). This species occurs in the Teschenites calli-

discus Zone of lower Uppermost Valanginian. Interestingly,

neither this zonal species known from the Silesic unit of Outer

West Carpathians, nor other Teschenites have been found in

this horizon in the Sträzovske vrchy Mts. Scarce belemnites

Pseudobelus brevis Paquier, Duvulia dilatata (Blainvii le),

D. binervia (Raspail) and Hibolites cigaretus Stoyanova-

Vergilova accompany this fauna.

VALANGINIAN
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3.4 HAUTERIVIAN 3.5 BARREMIAN

The Valanginian/Hauterivian boundary cannot be exactly

delimited neither on the base of microfossils, nor by macro-

fauna. Weconsider the micritic nannocone limestones with

abundant Teschenites neocomiensiformis (Uhlig), T. cf. jo-

dariensis (Douville), 7. cf. pachydicranus Thieuloy, Spiti-

äiscus meneghinii (Zigno), Eleniceras cf. tchechitevi Bres-

KOVSKi etc., with microplankton like Nannoconus steinmanni

Kamptner, N. colomi (de Lapparent), TV. globulus Bröni-

MANN, N. kamptnen Brönimann, less frequently with Glo-

hochaete alpiria Lombard, Cadosina fusca fusca Wanner, C.

cf. cieszynica Nowak, C. semiradiata olzae Nowak, Colo-

misphaera heliosphaera (Vogler), C. vogleri (), Stomiospha-

era echinata Nowak, S. wannen , Gemeridella minuta &
MiSiK, Didemnoides moreti (Durand Delga), Didemnum

carpaticum MiSiK & , rarely with Tininnopsella carpathica

(Murgeanu & FiLiPESCu) and with the foraminifers (Spirillina

sp., Patellina sp., Lenticulina sp., Heterohelix sp.) belon-

ging to the Lower Hauterivian.

An expressive complex of rhythmicaliy bedded organode-

trital, cherty and marly limestones with marly intercalations

(Sträzovce Formation) characterizes the deeper basinal slope

(Sträzovce section, loc. 8 in the Fig. l,orFig. 4). The base of

each rhythm consists of detritic, gradationally bedded hori-

zons with frequent clasts. Organic remains are fragmentary,

often reworked. They frequently belong to shallow-marine

organisms (gastropods, solenoporid algae, bryozoans etc.).

The formation originated in turbiditic sedimentary regime.

Thin turbidites have been found in Butkov Lower Hauteri-

vian sequence. However, a horizon of carbonate breccia, ana-

logical to the Valanginian Nozdrovice Breccia occurs here,

too. The first representatives of Cnoceratites (C. nolani Ki-

LiAN, somewhat higher C. loryi Sarkar) and Abrytusites sp.

appear above the horizon with the last Teschenites (Fig. 7).

The uppermost Lower Hauterivian (both the French Olco-

stephanus jeannoti and Lyticoceras nodosoplicatus Zones) is

not faunistically proved by us. However, according to several

authors (Trauth 1938, Stefanov 1961, Gasiorowski 1962) the

occurrences of frequent aptychus L. didayi (Coquand) ter-

minates just at the end of the Lower Hauterivian. Therefore,

we used this criterium by delimitation of the Lower/Upper

Hauterivian boundary in both the Sträzovce- and Butkov sec-

tions.

The overlying deposits of such delimited Lower Hauteri-

vian contain aptychi with angularly broken ribs like L. angu-

licostatus (PiCTET & Loriol), similar to the typical subspecies,

or to L. angulicostatus longus Trauth. Moreover, Criocera-

tites duvali L£veille and Euptychoceras sp. co-occur with

this aptychi in the Butkov section, and sole specimen of Sub-

saynella sayni (Paquier) - the index ammonite of the French

basal Upper Hauterivian according to Thieuloy (1973) have

been found in an equivalent level of the Kamennä section (loc.

2, Flg. 1).

The uppermost Hauterivian Plesiospitidiscus ligatus Zone

has not been safely macrofaunistically documented.

The macrofaunistically riebest complex of the Carpathian

Lower Cretaceous, the Pseudothurmannia Horizon appears

in several sections (loci 1, 2, etc., cf. ADAMfKOVÄet al., in

press), above the deposits of Hauterivian s. str. It consists of

6-10 m thick complex of brown-gray micritic limestones

with rieh cephalopod fauna. The main part of microfossils be-

longs to nannocones, along with them more sporadically oc-

cur Stomiosphaera alpina Leischner, Cadosina semiradiata

olzae Nowak, Colomisphaera vogleri (Borza), Globochaete

alpina Lombard, calcified radiolarians, ostracods and forami-

nifers ("Hedbergella" sp., Spirillina sp., Patellina sp., Len-

ticulina sp., Frondicularia sp., Heterohelix sp.) and many

others. Crioceratites s. str. prevail over infrequent Pseudo-

thurmannia in the ammonite fauna. Last lamellaptychi with

angularly broken ribs co-occur with these ammonites. In

agreement with Lapeyre & Thomel (1974) and AdamIkovA et

al. (in press) we consider this association to be Lower Barre-

mian in age. However, the last occurrence of aptychi, closely

connected with the underlying Hauterivian associations and

the sudden disappearing of all the crioceratids above the

Pseudothurmannia Horizon indicate a close connection of

this horrizon with the Upper Hauterivian sequence.

The equivalent of the Pseudothurmannia Horizon behind

the limits of its typical development can be recognized by

monotonnous aptychi with angular ribs association and, pro-

bably also by appearingof Hibolites jaculoides Swinnerton-

like belemnites.

The higher Lower Barremian horizons are in all the studied

sections indicated by expressive deepening of the basin. The

crioceratid fauna, inhabitor of relatively shallow bottom has

been in short time span completely substitued by monoton-

nous barremitid ammonites - good swimmers, able to live in a

free pelagic environment. The latter fauna occurs in black

marlstones, micritic and spotted limestones with distal turbi-

ditic structures. Ellipsagelosphaera dominates in the low-di-

versified nannoplankton associations, the microplankton

consists of Stomiosphaera wanneri Borza, S. alpina Leisch-

ner, and of other forms (cf. Figs. 4, 5, 6), the foraminifers

comprise frequent //e^l^erge/Za sp., Spirillina znd Lenticuli-

na. Lower part of the barremitid horizon yielded infrequent

aberrant shells of Hamulina lorioli (Uhlig), Hamulinites

parvulus (Uhlig), Anahamulina sp., Karsteniceras sp.,

more rarely spirally coiled Pulchellia compressissima (d'Or-

Bicm), Holcodiscus perezianus (D'ÜRBiGm), etc., solely also

the belemnite Mesohibolites sp.

The zonal species Silesites seranonis (d'Orbigny) and Co-

stidiscus recticostatus (d'Orbigny) occur in the Upper Barre-

mian deposits, while Mesohibolites (M. gladiiformis Uhlig,

M. platyurus Duval-Jouve, M. minaret Raspail and other)

dominate in the belemnite fauna.

3.6 APTIAN

A complex of black-gray and gray detritic cherty limesto-

nes with characteristical breccia horizon on their base repre-

sents the products of Aptian Sedimentation in the Butkov sec-

tion (loc. 9 in the Fig. 1 ; Fig. 7). Gray silky marls with Inter-
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HORNA PORUBA SECTION

<3

Fig. 8. Lithostratigraphic correlation and che distribution of mamfossils in the Horna Poruba-section

(loc. 7, Fig. 1).

calations of black-gray detritic limestone, lime breccias and

paraconglomerates, tuffites and basic volcanics represent this

level in other sections. They contain microfossils Praecolo-

miella trejoi Bokza, P. boneti Borza, Deflandronella vera-

cruzana (Trejo), Parachitinoidella cf. cuvillieri Trejo etc.,

foraminifers {Hedbergella sp., Sabaudui miniita [Hofker],

Nauttloculina sp., Palorbttolina cf. lenticularis [Biumen-

bach], etc.). The Aptian macrofauna has been found in sole

horizons of Horna Poruba section (Fig. 8), being represented

by incomplete specimen, similar to Deshayesttes involutus

Späth.

Fragments of bivalve shells, crinoids, solenoporids, serpu-

lids and orbitolinid foraminifers in the biopelsparitic and bio-

intrasparitic hmestones in higher pan of the Butkov detritic

complex (Fig. 7) and in the conglomerate horizons in other

localities indicate Upper Aptian age (cf. Fig. 6).

3.7 LOWERALBIAN

The uppermost horizon in the Butkov detrital complex

consisting of light-gray micritic limestones contains a rieh mi-

crofossil assemblage (Colomiella recta Bonet, C. mexicana

BoNET, Pieninia oblonga Borza & Mi<.ik etc.) and foramini-

fers 5<j/^ti«(/;<im;>2af<i (Hofker), Orbitolina texana (Roemer)

and others, indicating its Lower Albian age. Hard ground

with borings of benthic organisms is developed on the surface

of this honzon, covered by Upper Albian shally complex.

The complex of spongolithic micrital limestones near the

base of Albian shales in Mräznicke lüky region (loci 2-6) and

Horna Poruba (loc. 7) with Calpionellopsella maldonadoi

Trejo & Colomiella recta Bonet represents the last episode

of carbonate Sedimentation in the studied area. The environ-

ment of carbonate Sedimentation definitively turned into a

flysch basin, controUed by an active tectonic pulse of folded

orogen.
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4. SUMMARY

Development of the Lower Cretaceous Krizna-basin has

been more complicated than usually treated. Remarkable oc-

currence of Lower Valanginian Nozdrovice Breccia indicate

an effect of Late Kimmerian deformation of extemal zones.

The clastic and turbiditic horizons, incorporated in Hauteri-

vian, Barremian and Aptian sequences, indicate an increasing

tectonic pulse, a Symptom of Austrian orogenic phase, culmi-

nating during Albian/Cenomanian.

The combination of several parastratigraphical schemes,

based on several organic groups (ammonites, aptychi, belem-

nites, micro- and nannoplankton) gets over the gaps in the re-

cent biostratigraphical division of the Jurassic-Lower Creta-

ceous deposits of Krizna nappe. Particularly expressive ad-

vance has been achieved in the division of Valanginian and

Hauterivian sequences (Tab. 1).

Table 1
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PLitc 1

Fig. I. Kilianella ex gr. pexiptycha UhliG, xl. Specimen BK 8-363/7. Butkov quarry, 8. floor,

Upper Lower Valanginian.

Himantoceras sp., x2. Spec. ZC-2322. Strazovke section, 2322 m, Upper Valanginian.

Juddiceras sp., X 1 . Spec. ZC 2995/8, Strazovce section, 2995 m, Upper Valanginian.

Himantoceras aciiticostatiim Thieuloy, x 1. Spec. ZZ-5/1. Zemianska Zavada.

Upper Valanginian.

Cnosarasinella heterocostata ManDOV, xl. Spec. BK 8-510/2. Butkov quarry, 8. floor,

uppermost Valanginian.

Crioceratites (Crwceratites) nolani KiLIAN, xl. Spec. BK 8^40. Butkov-quarry, 8. floor,

Lower Hauterivian.

Neocomites (Tescherntes) cf. jodanensis DOUVILLE, x 1 . Spec. BK 8—*70/16.

Butkov-quarry, 8. floor, Lower Hauterivian.

Spnidiscui cf. meneghmüZiGNO, X 1. Spec. BK 6-80/2.

Butkov quarry, 6. floor, Lower Hauterivian.

Crioceratites (Crioceratites) duvali LeveillE, x 1. Spec. BK 8^00/2.

Butkov quarry, 8. floor, Upper Hauterivian.

Pulchellia compressissima D'ORBlGlsn', X 1. Spec. BK 8-170/9.

Butkov quarry, 8. floor, Lower Barremian.

Hamulina lorioli Um.lG, X 1 . Spec. PL 1—4/7. Polomec, Zabukovinske quarry near

Lietavskä Lücka, Lower Barremian.

Deshayesites ex gr. involutus SPÄTH, X 1,3. Spec. HP-380, Horna Poruba-section,

Lower Aptian.

Fig.
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all magnifications 285 X

Fig. I. Chtünoidella boneti DOBEN, thin section 7587, Sträzovce section, 2025 m, ChitmoidelLi

Zone, MiddleTithonian.

Fig. 2. Calpionella alpina LORENZ, thin section No 7589. Sträzovce section, 2060 m, CalpionelLi

Zone, Tithonian/Berriasian.

Fig. 3. Craisicollarht pjntiila Remane, thin section No 7588, Sträzovce section 2050 m, Calpionella

Zone, Tithonian/Berriasian.

Figs. 4-5. Tintinnopsella carpathica MURG.& FiLlP., thin sections 7590, 7592, Sträzovce section 2060,

2090 m, Calpionella Z., Tithonian/Berriasian.

Fig. 6. Calpionellopsis Simplex COLOM, thin section No 7593, Sträzovce section 2100 m,

Calpionellopsis Z., Berriasian/Valanginian.

Fig. 7. C. oblonga (Cadisch), thin section No 7594, Sträzovce section 2110 m, Calpionellop-

sis Zone, Berriasian-Valanginian.

Fig. 8. Remaniella cadischiana (COLOM), thin section No 7593, Sträzovce section 2100 m,

Calpionellopsis Zone, Berriasian-Valanginian.

Fig. 9. Tintinnopsella longa (CoLOM), thin section No 7681, Pod Svinornym Gorge-scction,

Calpionellitcs Zone, Berriasian-Valanginian.

Fig. 10. Calpionellites darderi {CoLOM), thin section No 7596, Sträzovce section 2140m, Calpionellites

Zone, Berriasian-Valanginian.

Fig. 11. Praecolomiella trejoi BORZA, thin section No 7710. Pod Mraznicou Gorge-section,

Praecolomiella Zone, Aptian.

Fig. 12. Deflandronella veracruzana Trejo, thin section 7710, Pod Mraznicou G.-section,

Praecolomiella Zone, Aptian.

Fig. 13. Colomiella mexicana BONET, t. s. No 47a/8, Butkov section, Colomiella Zone,

Aptian-Albian.

Figs. 14-15. Colomiella recta BoNET, t. s. No 473/81, Butkov section, Colomiella Zone, Upper

Aptian-Albian.

Fig. 16. Colomisphaera mmiitissima (CoLOM), t. s. No 7587, Sträzovce section 2045 m, Calpionella

Zone, Tithonian/Berrasian.

Figs. 17-18. Parastomiosphaera malmica (BORZA), t. s. No 2005 (g), Sträzovce section, 2005 m,

Lower Tithonian.

Fig. 19. Cadosina minuta BoRZA, t. s. No 7703, Pod Sträne Gorge-section, Calpionellopsis Zone,

Bernasian/Valanginian.

Fig. 20. Didemniim catpatictim Ml5lK & BORZA, t. s. No 7652, Sträzovce section 3270 m, Barremian.

Fig. 21. Stomiosphaera cchmata NoWAK, t. s. No 7607, Sträzovce section 2605 m, Valanginian.

Fig. 22. Colomisphaera vogleri (BORZA), t. s. No 8E-320/81, Butkov quarry, 8. floor, 320 m,

Hauterivian.

Fig. 23. Colomisphaera heltosphaera (VOGLER), t. s. 8E-290/81, Butkov quarry, 8. floor, 290 m,

Hauterivian.

Fig. 24. Cadosina fusca cieszynica NowAK, t. s. No 8E-5/81, Butkov quarry, 8. floor, 5 m, Aptian.

Fig. 25. Cadosina semiradiata olzae NoWAK, t. s. 8E-5/81, Butkov quarry, 8. floor, 5 m,

Aptian cherty limestones.
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